Regulation of immediate early gene expression by exercise: short cuts for the adaptation of immune function.
Onset of physical activity induces a wide variety of rapid biophysical and biochemical responses that act on cells and lead to a wide range of phenotypic adaptations. Here we elucidate the role of immediate early gene (IEG) expression as a first line of transcriptional response that mediates protein neosynthesis and leads to adaptation of immune function. New posttranscriptional mechanisms have been described that speed up transcriptional responses. These include RNA-RNA interactions such as those exploited by miRNAs and stimulus-dependent cytoplasmic polyadenylation. We describe these shortcuts that modulate expression and discuss the challenges of accurately measuring them using various transcriptomic screening and quantification approaches. Although there is high complexity of the upstream as well as the downstream pathways that lead to IEG expression, IEG expression itself may only show a limited number of response patterns. Focusing transcriptomic approaches in exercise immunology at the IEG-level may facilitate the discovery of exercise-specific transcriptional signatures.